ABSTRACT
INTRODUCTION
Insects are good source of protein, with high fat contents (and thus energy) and many important minerals and vitamins [1] . Malaisse gives a good overview of the nutritional values of various caterpillar species and confirms scientifically what local people knew empirically [2] . The average percentage of proteins and fat as well as the average energy value of 24 investigated fresh caterpillar species was found to be 63.5 ± 9.0 % for proteins and 15.7 ± 6.3 % for fat. This results in an energy value of 457 ± 32 kcal per 100 g (numbers based on dry matter). Compared to meat or fish, caterpillars have higher protein and fat contents and provide more energy per unit. Depending on the species, caterpillars were reported to be rich in different minerals (e.g. K, Ca, Mg, Zn, P, Fe) and/or vitamins (e.g. thiamine/B1, riboflavin/B2, pyridoxine/B6, pantothenic acid, niacin). Research shows that 100 g of cooked insects provide more than 100 % of the daily requirements of the respective contained vitamins/minerals [1] . Malaisse reveals that consumption of 50 g dried caterpillars meets the daily human requirements of riboflavin and pantothenic acid as well as 30 %of the requirement of niacin [2] . There has been increased interest by scientists and governments in some countries in recent years in harvesting insects as food and for sale. In 1983, farmers in Thailand began collecting grasshoppers for sale. Grasshoppers rose in price from US $0.12 per kg in 1983 to US $2.80 per kg in 1992 [3] . A small farmer could earn up to US $120 per half acre -twice as much as he could from corn and the trade in grasshoppers averages about US $6 million per year. During recent grasshopper outbreaks in southern Mexico, an extension specialist from Mexico City demonstrated grasshopper recipes [4] , and freshly-prepared Sphenarium could be purchased in local markets for 4000 pesos, or about US $1.25 per 454 g. The grasshoppers are collected in sweep nets and placed in water for 24 h. After being drained, they are placed in boiling water for 30 min with added salt and garlic.
In Africa, the consumption of insects is part of the tradition of many communities, with many species being consumed either as delicacies or as important components of the daily diet [5] . Eating insects is particularly more important in Africa due to necessity than to choice because the climate and small-scale nature of animal husbandry reduces the amount of animal protein and the diet has to be broadened to include insects [6] . In addition, the consumption of insects is not only a coping strategy in times of food crisis but as the explorer-missionary David Livingstone noted, insects, such as termites and grasshoppers, were often regarded as a favoured delicacy by many African tribes [7] . Banjo et al [8] also reported that some of these insects which are even regarded as pests such as termites also have high nutritional qualities. Owen noted that in Uganda, the insect species used as food are those that are seasonally abundant, and that people who are no longer dependent on wild foods still collect insects [9] . Widely eaten insects in Uganda include termites, crickets and cone-headed grasshoppers (Ruspolia nitidula).
The cone-headed grasshoppers (Ruspolia nitidula) occur in immense swarms with the onset of the rains [10] . In Central Uganda, the species is locally known as R. nitidula and the Abdim's stork (Ciconia abdimii) as the R. nitidula-bird because it tends to follow the swarms. Flights of the birds' (Ciconia abdimii) herald arrival of the R. nitidula [9] . These birds (Ciconia abdimii) migrate north from about November to March, passing through east Africa during the heaviest rains, and they end up in north Africa in April or May when the rains come there. The arrival of the storks with the rains has led to native folklore giving it the title of rain-bringer, in an area where the people depend on the rains for the success of their crops. Superstition demands that the bird be free from any type of disturbance. There is little information on the commercialization and income potential of R. nitidula. There is also a dearth of information about consumers' perceptions and actors involved in the R. nitidula trade. This study assessed consumers' perceptions about eating R. nitidula; marketing chain, market locations and the main actors involve in the trade; the average price and income generated from the trade in the local markets; and the challenges and opportunities for involved marketing R. nitidula in central Uganda. The potential for generating revenue for local and central government and incomes for the poor people justifies this study.
METHODOLOGY

STUDY AREA
The study was conducted in Kampala and Masaka districts in central Uganda. Kampala lies between latitude 0°19´ N and longitude 32°35´ E [11] . The district has a bi-modal rainfall regime with peaks being March to May and September to November. The mean annual rainfall ranges between 1,750 mm to 2,000 mm. The temperature is moderately high with a minimum of about 17°C and a maximum of about 28°C. Traditionally, the local economy has been centred on trade. Masaka district on the other hand is located between 30°3´ -31°3´E and 0°15´ -0°30´S [12] . The area has a bi-modal rainfall pattern with distinct wet and dry seasons. The temperature ranges from a minimum of about 18°C to a maximum of about 30°C. About 80% of the total population in the district derives its livelihood from farming.
STUDY PROCEDURE
Two divisions (Central and Kawempe) of Kampala City and one sub-county (Nyendo-Ssenyange) of Masaka district with high concentration of R. nitidula business were surveyed. Seventy R. nitidula traders and 70 consumers were interviewed using semi-structured questionnaires. Information was collected on consumer perceptions about R. nitidula, marketing chain, market locations, the main actors involved in the trade, price and income generated from R. nitidula trade, challenges and opportunities in the business. Data were edited, coded, entered into Statistical Package for Social Sciences (SPSS) and simple percentages were computed. The marketing margins for collectors, wholesale traders and retailers were computed using the formulae: Collectors' Margin (CM) = (CP/RP) x 100%; Retailers' Margin (RM) = (RP-WP/RP) x 100%; Wholesale traders' Margin (WM) = (WP-CP/RP) x 100%, where CP is the Collectors' Price; RP is the Retailers' Price and WP is the Wholesale traders' Price [13, 14] .
RESULTS
Consumer perception about eating R. nitidula
When asked about why they enjoy eating R. nitidula, more than half of the respondents said that the grasshoppers were tasty and delicious. About 48% said they enjoyed eating the R. nitidula because it is nutritious and rich in vitamins, fats and proteins. They were not able to name the types of vitamins. The majority (75%) claimed that eating R. nitidula was part of their culture (Table 1) .
Marketing chain, market locations and the main actors involved in R. nitidula trade
The market for R. nitidula was dominated mainly by wholesalers who buy it from collectors and sell to retailers who in turn sell to consumers (Table 2 ). About 25% of the market vendors interviewed stated that they bought R. nitidula from the collectors and sold to consumers without passing through wholesale traders. Other identified market chains are presented in Figure 1 . The majority (65%) of the traders said that the trade in R. nitidula was concentrated along the roadside and/or highways' vehicle stoppage points. Men were dominant actors in the R. nitidula business. Estimate of average price and income generated from R. nitidula business Most vendors sold R. nitidula either fresh or fried ( Table 3 ). The commonest unit of measurement was half a kilogram or 500 ml plastic cup, which on average cost Uganda shillings 2,500 (≈ US $ 1.4) per cup of fresh R. nitidula. One teaspoonful of fried R. nitidula cost Uganda shilling 300 (≈ US $ 0.17). The 50 kg bag cost well over Uganda shillings 50,000 (≈ US $ 28) while 100 kg bag cost about Uganda shillings 100,000 (US $ 55.9). The average price increased from collectors to wholesale traders and to retailers (Table 4) . Collectors although charged the lowest price, their profit margins remained the higher than that of wholesalers and retailers. The majority (53%) of the traders claimed that on average they generated over Uganda shillings 400,000 (≈ US $ 223.5) per season from sale of R. nitidula. Many of the traders said
R. nitidula collectors
Wholesalers
Retailers Consumers the money generated helped them to pay school fees for their children and dependants and to buy basic household items.
Challenges and opportunities for marketing of R. nitidula
A number of problems including seasonal occurrence of R. nitidula swarms, high market dues, high rate of perishability of fresh R. nitidula and high cost of electric installation to premises constructed for trapping R. nitidula, hindered attainment of a robust business. When asked about the opportunities they gain from the business, majority (36%) said they get employment, income and improved standards of living among others (Table 5 ).
DISCUSSION
Ruspolia nitidula locally known as Nsenene is a delicacy in central Uganda and may be boiled or eaten raw, or sun-dried, fried and flavoured with onions, or used to make a soup. Most tribesmen in central Uganda are usually eager to share meals with uninvited visitors, but they become more protective when the food involves grasshoppers. Many consumers interviewed said that the R. nitidula is tasty and nutritive. Elsewhere, R. nitidula is a delicacy of the Bahaya tribe of Tanzania [15] . The culture of eating these insects and others like white ants among the tribes in Uganda appears to have begun centuries ago. A grasshopper is a totem to only one of the 52 clans of Buganda kingdom and is not eaten by clan members [16] . Women are not supposed to eat grasshoppers in Buganda but this has changed with R. nitidula. It is believed that if women eat grasshoppers, the children they bear would have deformed heads like those of grasshoppers [17] . The explanation of this tradition is linked to the selfishness of the men who created this fear in the women to stop them from eating R. nitidula.
In the past, the collection of R. nitidula was an activity for women and children, despite the fact that women never ate them. It was a tradition that women collect the R. nitidula for their husbands and in return the women would get new gomasi (traditional dress for women in Buganda) during this season. The more R. nitidula a woman collected the better or more beautiful the gomasi she got from her husband. This practice kept women on their toes during the R. nitidula season in anticipation for the reward. This too meant that in a good year, the women would get two new gomasi, given that there are two R. nitidula seasons (May and November) in a year. Children helped their mothers in collecting the R. nitidula during the season. There was also no trade/sale of R. nitidula; every woman and her children strived to collect enough for their husband. However, the R. nitidula were exchanged in a reciprocity manner between male kins which enhanced and strengthened social tie and networks. Today, the sale/trade in R. nitidula has become lucrative and women are now involved both in its collection as well as the trade/sale. Although the average price charged by the collectors is far much less than that charged by wholesale traders and retailers, their profit margin remains the highest. The commercial collectors often invest only once in buying iron sheets and drums that are used for catching and keeping harvested grasshoppers. These materials are kept and used season after season. Wholesale traders and retailers charged high prices perhaps to enable them meet the transport costs and market dues. Higher prices charged by these traders were also a result of high demand for the grasshoppers by consumers. The higher sale price charged by retailers than that of wholesale traders and collectors reflects imperfection in the market [14] . Retail prices, however, can be brought down by an entry of large number of retailers in the business resulting in an increase in wholesale traders' prices. The effect of this would be a rise in collectors' profit and consumers' satisfaction.
Women and children are also increasingly getting involved in catching and selling grasshoppers as a way to make money. "I sell R. 
RECOMMENDATION
Based on the findings and insights of the study, efforts should be made by the local government to streamline the trade in R. nitidula so that traders are not exploited by the high market dues. In addition, the potential of adding value to this delicacy should be investigated. Currently R. nitidula is mainly being sold in fresh form. This has a significant negative effect on its trade due to its rather short shelf life of only about two days. The existing community or in-home based value addition activities should be identified through a survey and their procedures documented. This could serve as a starting point for improvement of the existing processes. Gaps in value-addition activities should be identified and used as criteria for determining the new valueadded products for the market. Analysis of the nutritional contents of the R. nitidula using standard procedures should be conducted. Determinations should be performed for proteins, essential amino acids profiles, vitamins, water content, dietary fiber (structural carbohydrates), fat, ash and dry matter content, calorie (energy content) and minerals such as N, Ca, P, Mg and Fe. They are tasty and delicious 57
They are nutritious 48
They are cleaner than other organisms that we eat 12
The Bible in Leviticus chapter 11: 22 says grasshoppers are good as food 01 Variables % response
Marketing chain of R. nitidula
Collectors to wholesalers to retailers to consumers 41
Collectors to retailers to consumers 25
Collectors to wholesalers to consumers 22
Collectors to consumers 12
Market locations for the sale of R. nitidula
Along the roadside and highways' vehicle stoppage points 65
In the town markets 59
In the village markets 45
Main actors involved in R. nitidula trade
Men 73
Women 56
Children 49 
